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 uszkodzenie splotu barkowego
a b s t r a c t
Our case report describes a bilateral obstetric brachial plexus injury in a 14-year-old boy.
In the ﬁrst years of his life, treatment was conservative. After a period of clinical impro-
vement, spontaneous regeneration had stopped. At age two years and three months,
neurotmesis with root avulsion was diagnosed, which was the grounds for microsurgery.
Unilateral revision and external neurolysis were performed. Currently, we observed dys-
function of the upper limbs associated with paresis primarily of the shoulder ﬂexors,
abductors, external rotators, elbow ﬂexors and abnormal posture as well.
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According to various reports, the incidence of obstetric
brachial plexus palsy (OBPP) is 0.2–5.1 per 1000 live births.
Damages to both sides occur less frequently and includes
only 5% of all OBPP [1]. Just as with unilateral damages, it
may occur due to mechanical trauma during delivery or
intrauterine pathology. Injury is caused by concurrent trac-
tion, compression, fracture of the humerus and congenital
torticollis [1–3]. OBPP may be associated with paralytic
dislocation of the shoulder [4]. There is an emphasis on
the relationship of injuries with shoulder dystocia, fetal* Corresponding author at: Klinika Rehabilitacji Dziecięcej Uniwersyte
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http://dx.doi.org/10.1016/j.pepo.2013.01.007macrosomia or extremely high birth weight, maternal diabe-
tes (it affects the child's weight, proportions, and perhaps
more sensitive tissues), advanced maternal age or obesity,
prolonged second stage of labor, clavicle fracture, and instru-
mental birth. Among intrauterine pathology factors, the most
frequently reported are fetal malposition (breech or trans-
verse position), prematurity, oligohydramnios, compression
of the umbilical cord wrapped around the neck of the child,
uterine ﬁbroids, muscular hypotension due to necrosis of the
newborn, and CNS hypoxia [2–5]. Bilateral obstetric brachial
plexus paralysis is a main complication in breech birth [6, 7].
Damage may occur in the upper part of the plexus
C5-C6 (Erb-Duchenne palsy), middle C7, C8-Th1, loweru Medycznego w Białymstoku, ul. Waszyngtona 17, 15-274
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Fig. 1 – The patient in casual position
Ryc. 1 – Pacjent w pozycji swobodnej
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Th1. A common injury is an upper – middle type C5, C6, C7.
The anatomical division of injury includes preganglionical
lesions, i.e. detachment of roots from the spinal cord
(avulsion) and peripheral lesions involving the roots, trunks,
cords and nerves leaving the plexus.
Many infants with OBBP have neuropraxia and recover
spontaneously because neuropraxia tends to disappear
within 4–6 weeks. Axonotmesis is a type of nerve injury
requires regrowth of the axon to the target muscle, which
takes a considerable amount of time (12–18 months) [4].
The consequences of injury are paresis, constrained
positions, trophic disturbance and hypoplasia of the shoul-
der girdle and upper limb, as well as motor and posture
pattern changes [2, 3]. One of the unfortunate sequelae in
OBPP is upper limb length discrepancy [8]. The severity of
OBPP determines the functional changes, the process of
regeneration and appropriate treatment options.
Case report of clinical series
The boy was full-term from a second pregnancy born in
a breech position with manual help, with a birth weight of
3200 g, asphyxia and an Apgar's score of 1. Because of
respiratory failure, immediately after delivery, he had to be
treated in the Neonatal Intensive Care Unit (ICU) with
artiﬁcial ventilation during seven days. He was diagnosed
with encephalopathy. Increased muscle tension, periodic
seizures, stiffening of the whole body, apnea and symptoms
of renal impairment were observed. Neonatal Cranial Ultra-
sound showed minor periventricular leukomalacia (more on
the right side).
NCV/EMG (Nerve Conduction Velocity/Electromyography)
examination carried out at 4 months revealed a bilateral
lesion of the brachial plexus at the C5 and C6 spinal root
level, without breaking of their continuity (neropraxia –
according to Seddon's classiﬁcation). More severe damage
was on the left side. Clinically, both shoulders and both
elbows had no function, muscle tension in the upper limbs
was decreased, and tendon reﬂexes were abolished. The
functioning of both hands showed no pathological ﬁndings.
The patient received Vojta therapy, massage, galvanisation
and positioning (hands were bandaged in the abduction and
external rotation position). After treatment, there were
slight active movements of the shoulder joints.
NCV/EMG examination conducted 10 months later sho-
wed signiﬁcant improvement of neuromuscular function;
however, another NCV/EMG examination carried out at
2 years 1 month of age revealed lack of the regeneration
process in the tested motor nerve conduction.
At the age of two years 3 months, cervical myelography
revelated right and possibly left C5 preganglionical lesions
revealed right and possibly left C5 preganglionical lesions.
Bilateral revision and external neurolysis of C5-C6-C7 were
performed. Postoperative control examination of both bra-
chial plexuses showed that motor conduction was within
the normal range. After intensive physiotherapy, there was
signiﬁcant improvement in the function of both upper
limbs.A recent control ENG/EMG test, at the age of 14, showed
bilateral lesions of the suprascapular nerves (predominantly
on the left) and conduction impairment in the left axillary
motor nerve ﬁbers due to an axonal injury. Conduction
parameters of the other examined nerves were within the
normal range, but decreased in the left musculocutaneous
nerve.
Current clinical picture
Clinical examination revealed bilateral Erb's palasy, more
pronounced on the left side (Fig. 1). Shoulder girdle and
Fig. 2 – Active flexion
Ryc. 2 – Czynne zgięcie
Fig. 3 – Active abduction
Ryc. 3 – Czynne odwodzenie
Table I – Assessment of muscle strength on the Lovett
scale
Tabela I – Ocena siły mięśniowej w skali Lovetta
Joint Movement Right Left
Shoulder girdle raising 5 5
protraction 4+ 3
retraction 4+ 4+




external rotation 0 0
internal rotation 4 4
horizontal ﬂexion 3 2+
horizontal extension 2+ 2
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Supraspinatus, infraspinatus, deltoid and biceps muscle
atrophy can be seen, especially in the left upper extremity,
which in the linear measurement has smaller lengths and
circumferences. There is no stabilization of the shoulder
blades and there is lack of normal scapulohumeral rhythm.
The shoulder blades are pushed aside and sticking out.
Timing of movement of the scapula in relationship to the
humerus during shoulder elevation is impaired. The shoul-
der joints have reduced mobility, especially ﬂexion (Fig. 2),
abduction (Fig. 3) and external rotation, and the elbows have
a weakened bend. There is perpetuated ﬂexion contracture
(especially on the right – 308) in the elbows. Active forearm
supination is also reduced.
Reﬂexes of the biceps and brachioradialis muscles are
weakened in both upper limbs. The external sensation, of
the sensory innervation area of circumﬂex axillary nerve (in
the deltoid region) is decreased (more on the left). Sensation
in the forearms is correct. No pain or vegetative disorders
have been identiﬁed.
Signs of abnormal posture have developed, i.e. deepening
of thoracic kyphosis, head and shoulder protraction, ﬂatte-
ned and sunken chest, scoliosis with left-sided curve at the
upper thoracic level and right-sided at the lumbar spine
(four Cobb degrees). Arms are positioned in internal rota-
tion. The consequence of shoulder malposition and chest
deformation is reduced breathing mobility in the physical
examination. In the sitting position, there is a signiﬁcantly
posterior pelvis tilt. Additionally, there is no alternating
movement of the arms (Fig. 4). Range of motion and muscle
strength of the cervical spine is reduced. This includes, in
particular: extension, lateral bending, torsion to the left side,and muscle strength while bending forward, sideways, and
to the left (3 in the Lovett scale) (Table I). There is limited
torsion movement in the thoracic spine as well.
The observed abnormalities are mainly associated with
paresis of the ﬂexors, abductors, and external rotators of the
shoulder, elbow ﬂexors and with contractures as a result of
muscular imbalance. X-ray shoulders showed no shoulder
dislocation.
Fig. 4 – Active external rotation
Ryc. 4 – Czynna zewnętrzna rotacja
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There is not much literature data dealing with OBPP.
Review of the literature revealed only a few bilateral
brachial plexus injury cases reports [4]. Philpot et al. [9]
presented a case report of symmetrical paralysis limited to
the upper limbs with an intrauterine etiology, associated
with Debendox (Bendection) and nitrofurantoin, which
were taken by the mother during the ﬁrst months of
pregnancy because of nausea and urinary tract infections.
Papers on OBPP only refer to the incidence or etiology of
this type of damage [1, 6].
The risk factor for brachial plexus injury in this case
was breech presentation in labor. Caesarean section in
high risk cases can reduce the possibility of this kind of
lesion. Al-Qattan [10] reported that the occurrence of
OBPP in surgical termination of pregnancy is very rare. In
turn, low Apgar score might be associated with muscular
hypotension due to neonatal asphyxia. Weaker brachial
plexus muscle stabilization also predisposes to lesion.Early correct recognition of injury is important for
surgical or conservative treatment [7, 10]. Diagnosis of OBPP
in the newborn usually isn't a problem, but in this case due
to life threatening circumstances and uncertain outcome it
was difﬁcult to determine and was of secondary importance.
This would explain the late diagnosis and late initiation of
Vojta therapy, which should have begun in the second week
after delivery.
Neuropraxia injury diagnosed in the ﬁrst examination,
onset of minor movements in shoulders seen at 4 months
of age and the improvement of neuromuscular transmis-
sion reported at 14 months of age provided a chance for
overall spontaneous recovery without surgical intervention.
In this type of injury in about 90% of individuals, we may
expect improvement within the ﬁrst 3 months of age [11].
Symptoms of paresis associated with neuropraxia disap-
pear by then. At 8 months of age the process of axonal
regeneration are ﬁnished; the continuity of axons is preser-
ved and paralysis is reversed. Some authors argue that this
process can last up to the ﬁrst year of life. There is also the
opinion that an untreated injury, which has not sponta-
neously improved within 3 to 6 or 3 to 8 months of age,
may result in signiﬁcant disability [5]. After this period,
secondary trophic disturbances and deformities begin to take
place. At about 2 years of age irreversible changes occur in
the skeletal muscle motor end-plates. Even though total
absence of elbow ﬂexion in OBPP is rare, weakness is
a frequent problem [12].
Kotani et al. [13] described a case of 28-year-old man
who presented with cervical myelopathy and lumbar radicu-
lopathy due to the giant cervical pseudomeningocele exten-
ding to the lumbar spine at 10 years after previous brachial
plexus injury. At 6 years after surgery, the signiﬁcant
neurologic recovery and complete obliteration of cysts in
the whole spine area were maintained.
Bilteral neurotmesis with root avulsions (preganglioni-
cal lesions) at the C5 level seen in the myelography
examination performed in the boy at age 2 years and
3 months may explain the cessation of the repair process.
In general, if no signs of improvement are seen between
3 and 8 months of age, microsurgery is recommended [5].
The appropriate moment to perform surgery, the eligibility
factors, and the surgical techniques in upper plexus injury
are debatable. Surgical intervention should be performed
in the ﬁrst 6–8 months of life but some authors claim
there is no upper age limit [4]. However, if the procedure
is performed in an older child, it should be associated
within a reasonable period of time with tenomyoplastic
procedures.
It has previously been suggested that neurosurgery
should be performed in infants with absent biceps muscle
function at three to six months of age [14, 15]. In contrast,
Smith et al. [16] found that patients with a C5-C6 injury and
absent biceps muscle function at three months of age often
have good long-term shoulder function without brachial
plexus surgery.
It has been determined that early evaluation and interven-
tion are important because functional results following sur-
gery before 6 to 9 months are signiﬁcantly better than those
with intervention in older children (over 18 months) [17].
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surgical repair is undertaken intraoperatively. In this case,
the choice of operative technique (revision and external
neurolysis at the C5-C6-C7 level) was due to the intraopera-
tive view. Neurolysis is performed in children in whom
clinical improvement has stopped due to nerve pressure
External neurolysis is surgical removal of inﬂammatory
adhesions around the nerve and displacement into healthy
surroundings. No clinical signs of C7 root damage is
currently observed.
The clinical picture indicates dysfunction of: the
suprascapular nerves, which give the branches to the
supraspinatus muscles and infraspinatus muscles, dorsal
scapular nerves provide motor innervation to the rhom-
boid muscles, levator scapulae muscles and middle sca-
lene muscles; long thoracic nerves supply the serratus
anterior muscles, lateral pectoral nerve, which is
distributed to the deep surface of the pectoralis major
muscles; subclavian nerves descend to the subclavius
muscles; axillary nerves supply deltoid and teres
minor muscles, musculocutaneous nerves innervate the
coracobrachialis, biceps brachii, and the greater part of
the brachialis muscles.
The consequence of paralysis of upper limbs is impair-
ment of the basic functions of the upper limbs, which
hinders basic activities of daily living such as feeding
ourselves, bathing or dressing. Patients with unilateral
lesions can use the healthy limb, but in the described case,
there is no such possibility. The patient compensates for
deﬁciencies by motion-speciﬁc tricks, e.g. reaching the
mouth by moving his limbs on the body. Thanks to that and
the preserved function of the hands, he is independent in
the basic activities of daily living.
Since 4 months of age patient is under the care of
Outpatient Orthopedic, Rehabilitation and Neurology. Cur-
rently, patient exercises within the two-week stay in the
rehabilitation clinic (exercises according to muscle testing of
the shoulder girdle, PNF exercises due to a right thoracic
scoliosis (88 Cobb), physical therapy includes: shoulder
muscle electrostimulation, electroplating cathode, hydrothe-
rapy: whirlpool, swimming pool. At home patient exercises
irregular.
Our patient requires continuous rehabilitation. Develop-
mental of muscle atrophy is a remarkable result of denerva-
tion in OBBP. It is important to avoid range of motion
limitations, muscular contractures, stiffness of the joints
and the development of secondary deformities.
Conclusions
Despite the development of medical techniques and
improving care of the mother and the child, obstetric
brachial plexus injury is still a major therapeutic problem.
The key to success in the treatment of OBPP is an
interdisciplinary approach which includes pediatricians,
neurosurgeons, orthopedists, plastic surgeons, neurolo-
gists, radiologists and physiotherapists. The decision to
undertake surgical treatment is based on the physical
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